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. This hampers exchange processes between 37 the atmosphere, surface and deeper water layers that consequently affect the 38 biological and biogeochemical processes (Ittekkot et al., 2003) . A wide range of 39 variations in the nutrient concentrations has been observed and, although many rivers 40 drain in to BOB, the nitrate-depleted surface waters in the northern BOB suggest that 41 there is no significant riverine input of nitrate and thus, nitrate is considered to be 42 limiting the primary production (De Sousa et al., 1981) in the BOB. Additionally, the 43 runoff may also affect the distribution and composition of the phytoplankton by 44 influencing the circulation and mixing processes and in turn redistribution of 45 nutrients. 46 47 Phytoplankton succession and community composition reflect the environmental 48 conditions of the ecosystem, among which the availability of nutrients play a 49 significant role (Dugdale, 1967; Rhyther and Dunstan, 1971; Smayda, 1980) . If the 50 supply of nutrients is less than the uptake by phytoplankton, nutrient concentrations 51 decrease and limit additional growth of phytoplankton (Tilman et al., 1982) . The 52 limiting nutrient concentrations vary with season, location and phytoplankton 53 3 community structure (Fisher et al., 1992) . Generally, nitrogen (N) limitation prevails 54 in most of the marine systems (Fisher et al., 1992; Howarth, 1988) . Principally, half-55 saturation constant, K s , for a limiting nutrient is greater than its ambient concentration 56 and therefore regulates the growth of phytoplankton community. Changes in nutrient 57 supply are often reflected in their ratios (Yin et al., 2001) . Thus, elemental ratios 58 (nitrate, phosphate and silicate) from water samples can sometimes be used as 59 indicators of the status of nutrient loading or to predict productivity (De-Pauw and 60 Naessens, 1991). When the nutrient levels are sufficient for a healthy growth of 61 diatoms, the atomic nitrate to silicate to phosphate (N:Si:P) ratios within the cells is 62 about 16:16:1 (Redfield et al., 1963; Brzezinski, 1985) . Deviations from these ratios 63 either in the nutrient availability or uptake indicate a potential for nutrient limited 64 phytoplankton growth (Hecky and Kilham, 1988; Dortch and Whitledge, 1992) . 65
However, studies in the past (Parsons et al., 1961; Healy and Hendzel, 1979; 66 Brzenzinski, 1985; Levasseur and Therriault, 1987) and 3 % formaldehyde and stored in dark until taken up for analyses. A settling and 102 siphoning procedure was followed to concentrate samples from 250 ml to 10 ml 103 (Utermohl, 1958) . For counting phytoplankton cells (size 5 µm) and identification 104 of genera and species, two one-ml replicates of concentrated samples were transferred 105 5 into a Sedgewick-Rafter plankton counting chamber. All the 1000 squares in the 106 Sedgewick-Rafter were examined microscopically using 20X -40X objectives for the 107 phytoplankton cells. Oil immersion 100X objective on a Zeiss (Axioskop, 2plus, 108
Germany) microscope was also made use of for confirming the genera or species. 109
Generic and species identification was done according to various keys (Lebour, 1978;  6; 7) . With more cell volume it appears that centrales prefer relatively higher 265 nutrient regions even within an oligotrophic Bay. Kobayashi and Takahashi (2002) Along the CB, the centric diatoms were either less than or just about the same in 288 abundance as pennate diatoms. Rhizosolenia styliformis is an exception among the 289 centric diatoms having been previously reported from warm, oligotrophic waters 290 (Venrick, 1969 (Venrick, , 1971 Sournia, 1970; Villareal, 1991 Villareal, , 1994a Guillard and Kilham, 291 1977 ) and eddy influenced regions (Vaillancourt et al., 2003) . Rhizosolenia spp was 292 one of the dominant species in the waters where the N:Si was <1 during FIM. Some 293 of these species are known to contain endosymbiotic cyanobacteria (Richelia 294 intracellularis), which can fix N 2 gas (Venrick, 1974; Villareal and Carpenter, 1989) . 295
Moreover, Rhizosolenia spp are also known to undergo vertical migration in search of 296 nitrate and then come to the surface for photosynthesis (Singler and Villareal, 2005) . 297
They are in a way thus independent of critical limits specifically nitrate and are more 298 dependent on the light for photosynthesis. Hence, it can thrive even when the waters 299 are nitrate depleted as observed in the CB. Due to the cosmopolitan nature and wide 300 temperature tolerance of Coscinodiscus spp (Horner, 2002) this species was present at 301 most of the stations along CB during SpIM and did not show any marked difference 302 in its spatial distribution in the Bay. 303 304 Pennate diatoms have generally higher surface to volume ratio and thus are able 305 to assimilate nutrients even when their concentrations are limited or, very low. 306
Therefore they can thrive in the Bay better than the centric ones. A pennate such as 307
Thalassionema nitzschioides representing >10 % of the population in the BOB is a 308 known cosmopolitan species (Hasle and Syvertsen, 1996) and surviving in wide 309 nutrient regimes (Abrantes, 1988) . It was ubiquitously distributed at all the stations 310 along CB during FIM. Usually, T. nitzschioides is reported from high productive 311
regions (Schrader and Sorknes, 1990 ) and, also from low nutrient regimes (Kobayashi 312 and Takahashi, 2002) similar to the observation in the present study where this 313 13 species was dominant in the CB rather than the nutrient elevated waters along the WB 314 in FIM. 315
316
The pennate diatoms are generally found in greater abundance in calmer and least 317 upwelling zones (Pace et al., 1986) . Thus, calmer waters with low wind speed and 318 increased stability (Varkey et al., 1996) nitrate, suggesting it's preference for nitrate replete conditions. 329 330 However, certain species which are observed in higher abundance in nitrate 331 replete waters such as Navicula spp and Thalassionema nitzschioides, also showed 332 sporadic appearances in the nitrate depleted waters suggesting the role of other factors 333 such as light in the distribution of certain species. Light and nutrients (Mur et al., 334 1978; Sommer, 1983 Sommer, , 1985 play a major role apart from salinity (Rice and Ferguson, 335 1975) in the phytoplankton competition. Competition of species regulates species 336 diversity, coexistence and dominance. The competition could be indirect which is 337 caused by the production of inhibitory substances (Sharp et al., 1979) or direct that is 338 caused by one or more factors (Taylor and Williams, 1975; Tilman et al., 1982 ) 339 14 including syntrophy. Forced by nutrient limitations, many species of phytoplankton 340 get redistributed within the euphotic column and accumulate at depths having nutrient 341 regimes that suit their specific growth demands, resulting in their predominance in 342 these regimes. A similar scenario in the BOB where certain species appear to be 343 seasonally dominant appears to prevail along both transects while some of them 344 appear to be ubiquitous in the Bay. 345 
